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Mutual solubility
In addition to the solubility of extractants, the mutual solubility of EG and p-cymene in the two phases was also determined (Fig. S1 ). With increasing C923 concentration in the LP phase, more EG was dissolved in the LP phase, increasing from 1.3 g L -1 at 0.0% C923 to 143.2 g•L -1 at 60% C923 for the TMP containing system, and from 0.4 g•L -1 at 0 C923 to 118.3 g•L -1 at 60% C923 for the TEAC containing system. An opposite trend was observed for the solubility of p-cymene in the MP phase. With the increasing C923 concentration in the LP phase, p-cymene in the more polar phase decreased from 11.1 g•L -1 at 0.0% C923 to 7.0 g•L -1 at 60% C923 for the TMP containing system, and from 7.4 g/L at 0.0% C923 to 5.4 g•L -1 at 60% C923 for the TEAC containing system. It is interesting to note that both the solubility of EG in the LP phase and pcymene in the MP phase are smaller for the TEAC containing system than for the TMP containing system. This means that the high polarity of TEAC minimizes not only the mutual solubility of the two extractants in the two phases, but also the mutual solubility of the two diluents. Although EG and p-cymene are soluble in the opposite phase, they do not affect extraction because they are not involved in the extraction reaction.
Furthermore, the distribution of water between EG and the LP phase with various C923 was determined, shown in Figure S2 . With increasing amount of C923, water content in the LP phase increased rapidly. At 60 vol% C923, up to 7.9% water was distributed in the LP phase. This result proves that molecular compounds cannot be confined in the MP phase, even for water, which is a very polar and the smallest liquid molecular compound at room temperature.
The solubilities of other hydrophilic ILs in the LP phase were measured after equilibrating 1.0 mol•L -1 of each organic salt in EG with 20 vol% C923 in p-cymene. No hydrophilic ILs could be detected in the LP phase, meaning that these organic salts completely resided in the MP phase.
EXAFS
The amplitude reduction factor S0 for fitting the sample was first determined separately by fitting the EXAFS function of a [Co(H2O)6] 2+ reference using a model consisting of one single-scattering Co-O interaction. By fixing S0 on a physically probable value of 0.8, a correct coordination number of the reference (5.9(5)) was achieved (Table S2 , Fig S3) . This S0 value of 0.8 was subsequently used in the EXAFS function fitting of the Co(II)-complex to determine the other parameters of the two paths: the degeneracy (N), the half path length (r), the Debye-Waller factor (σ 2 ) and the energy of the edge (E0). E0 was constrained to be the same in both paths. 
